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2236932 CONTROLLI NG GENERATI ON OF AN ACKNOWLEDCE SI GNAL AND A BUSY S| GNAL
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control circuit in a systemusing a parallel interface. In parbi Fes -
invention relates to a circuit for generating an acknow edge g%gaﬁigq
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Generally, a laser printer, for example, using a

. Centronics (RTM) . compatible parallel interface has a
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specific data communication method of communicating data

between communication systems, which follows basically the

regulation of the Centronics (RTM) system. For instance,
in a conventional method, when data is transmitted from
another data communication device, strobe signal S, output
from an Centronics (RIM) interface cable 30 will be
transmitted together with the data-cémhunication signal,
as illustrated in Figure 1. If the strobe signal S, is
generated, a busy sighal S, of logic HIGH state will be
generated to prevént transmission of different data until
the processing of the data being transmitted currently is
completely executed by a Central Processing Unit (CPU 10).
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ed
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In this case, the busy signal S, is applied to an interrupt

terminal of the CPU 10 so as to inform the CPU 10 of the
receiving of the data. Then, the CPU 10 starts to read in
the data received from the other data communication
device and generate an acknowledge signal S; from an output
port Y, thereof to an acknowledge terminal ACK of the
Centronics (RTM) interface cable 30 in order to send it to
the other data'communication device so that the completion



t he ot hef data communi cati on device so that the conpletion -2- of the
data receiving may be indicated to the other data communication device. At
about the same noment, the busy signal [err] of 5 logic H GH generated by

t he busy signal generator 20, will nmake a transition fromlogic HGH to LOW
in order to be ready to receive further data. If the CPU10 is in a
condition in which it is inpossible to receive the data, the busy signal S2
must be returned to logic HHGH again. 10_Ngnely, if the busy signal
generator 20 produces the busy signal [err] under the control of a first

control “siignal derde Wi £E081Pirsy thsy 050°1 Al Qe 4l 0e6 OLRASBL ALy | BRthUSY

conditi on according to the data receiving fromthe 15 U 10, then the
busy signal S2 SafR GRMIGR. signal S6 generat ed fron1the CPU 10 are
provided to an OR gate [err] whi ch applies the | ogi cal conbination result

t hereof to a busy term,nnal BUSYﬁ?‘f t he Oentron F‘ nterfac cabl(g 30.
In the mean time, theectP¥to FNSQH%nEﬁmT% ir
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data. Moreover the hugy 51gna1 S, must be returned to logic HIGH again.

. 10 ' '

N Namely, if the busy signal generator 20 produces
the busy signal S, under the control of a first control
signal S; which controls the generation and release of the
busy condition according to the data receiving from the

15 CPU 10, then the busy signal S, and a second control signal
S generated from the CPU 10 are provided to an OR gate G,
which applies the logical combination result thereof to a
busy terminal BUSY of the Centronics (RTM) interface cable
30. In the mean time, the second control signal S; is used

20 for generating or releasing the busy condition according
to the condition of the CPU 10.

W, With respect to the timing relation of the
acknowledge signal S, and busy signal S, after the
25 receiving of data when considered in the place of the
other data communication device (a transmitter), the busy
signal S, of the receiver (in this case, the system of
Figure 1) becomes the 1logic LOW state after the
transmitter sends out one frame of data. Moreover, if the
30 transmitter receives the acknowledge signal S, generated
from the receiver, the transmitter will be ready to send
another frame of data. It should be noted that these
operations are controlled by the CPU 10 by means of
software. '
35
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changes to the logic HHGH at tine point t4. In this
Therefore, the transmltter transmits the next data

at the instance of time point t, and again the CPU 10 of
the receiver is provided with the busy signal S, generated
by the busy signal generator 20. In the mean time,
according to the conventional method as shown in Figure 3,
if the next data is transmitted from the transmitter at
the time point t, at which the busy signal S, and the
acknowledge: signal S; change to logic LOW, it is required
a predetermined time for the acknowledge signal S; to
change to logic"HIGH,-which*ﬁay cause mis-operation of the
CPU 10 because the data processing should be made whilst
the acknowledge signal S, is still at the logic LOW state.

To reduce this problem, there is proposed a method

. of delaying the busy signal S, until the acknowledge signal

25

30

S; changes to the logic HIGH at time point t,. In this
case, however, there.arises another problem that, in some
cases, the so-called hand-shaking is executed by only the
strobe signal S, and acknowledge signal S,;. Furthermore,
when the acknowledge signal S; is proceésed in the CPU 10
by the software, the acknowledgé~signa1 S, lasts at the
logic_LOW state for about 10usec during which the CPU 10

only generates the acknowledge signal S; without processing:

other data. Therefore, the systenm performance is

'deteriorated overall.

o
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25 case, however, there arises another problemthat, in sone cases, the
so-cal | ed hand-shaking is executed by only the strobe signal [err] and
acknow edge signal S3. Furthernore, when the acknow edge signal S3 is
processed in the CPU 10 by the software, the acknow edge signal [err] lasts
at the 30 |l ogic LOWVstate for about [err] during which the CPU 10 only
generates the acknow edge signal S3 w thout processing other data.
Therefore, the system performance is deteriorated overall. -4- MNbreover,
in the event that the busy signal S2 and~aékfow edge signal S3 are al
dealt with in the sof re. processi as_1llystrated in Fiqures 3 and 4,
t he out p'l]lt] will be pr E@@fﬁrr'orﬁ%ﬁzl%oﬁvﬁﬂt Bii’ﬁt [tz’r“-r ]de%t’?ﬁ?ac}t rér agé
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10 system performance will be considerably influenced to a
significant degree.

Accordingly, specific embodiments of the present

invention aim to provide a circuit for controlling the

15 generation of a busy signal and an acknowledge signal

properly to allow faster more accurate data communication
between communication systems.

According to one aspect of the present invention a

20 control circuit, arranged to control the generation of an

acknowledge signal and a busy signal in an interface is
provided, the circuit comprising: '

means for receiving a strobe signal;
25
a busy signal generator arranged to generate a busy
signal in response to said strobe signal and a busy signal
generation control signal; '

30 a central processing unit arranged to generate a
processing completion signal;

an acknowledgé signal generator arranged to generate
an acknowledge signal dependent upon the condition of said
35 processing completion signal; and



provi ded, the circuit conprising: neans for receiving a strobe signal; 25 a
busy signal generator arranged to generate a busy signal-in response to *
said strobe signal and a busy signal generation control signal; 30 a
central processing unit arranged to generate a processing conpletlon

signal; an acknow edge signal generator arranged to generate an acknow edge
si gnal dependent upon the condition of said 35 processi ng conpl etion
signal; and - 5- nmeans to providecentrol signals to said acknow edge
signal generator and to a busy signal generator, said control signals being

arranged to reseiesn etd)tp&;bvwdma!om&mr sagfnarlet o' %ﬁ.@h@kﬁh@d]l@d@é eriod
has el apsed .since 5 afg ener on._of, sai d §SSIn co etlon nal ,
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si gnal generator conpri a coun " Sard nter ~coun
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sai d second predeterm ned tinme interval befo roviding a second control
signal to SXRFeRUETHM sRAdetierminggefemg flerind has elapgefsirst and
second predetern1ned time perlods are -

Preferably, said means to provzde control 51gnals to
10 said busy 51gnal generator and said acknowledge signal
generator comprlses a counter. o (o

Preferably, said counter counts during said. first

predetermlned time perlod before prov1d1ng a flrst control

15 s1gnal to said busy 51gnal generator and then counts.

' during said second predetermined time interval before

providing a second control signal to said acknowledge
signal generator. |

20 ' Sald flrst and second predetermlned time periods are
preferably substantially equal.

Preferably, the circuit is arranged to control the
generation of an acknowledge signal and a busy signal in
25 a parallel interface.

Accordlng to a second aspect of the lnventz.on, a
control circuit arranged to control an acknowledge 51gnal
and a busy signal in an 1nterface, the circuit comprises:
30 | |

an input from an interface unit, arranged to receive
data from a data communication device connected to said
interface unit and to receive an accompanying strobe
| signal from said interface unit. |
35



preferably substantially equal. Preferably, the circuit is arranged to
control the generation of an acknow edge signal and a busy signal in 25 a
paral I'el interfacé. According to a second aspect of-the invention, a
control circuit arranged to control an acknow edge signal and a busy signal
in an interface, the circuit conprises: 30 an input froman interface unit,
arranged to receive data froma data comruni cati on device connected to said
interface unit and to receive an acconpanyidgg-strobe signal fromsaid
interface unit. 35 -6- a busy signal generator arranged to generate a

busy sighal in respogspusy &agfad! geheratepabrafgeddtsy gendtalteden aply On
control signal; 5 . a central procgessing.unit artanged to control the
entire circuit ,s%ma%e'h?r%ﬁsﬁﬁ’lﬁ?estsqpﬁﬁl(én??rggfenﬂlgf’?énﬁg 3 Py SiEnad,; g
busy signal andgéneg&ttont €oatpsdcebgnal; conpl etion signal; 10 an
acknow edge signal generator arranged to generate an acknow edge signal in
response to the condition of said processing conpletion signal; and a
counter arr@anged to aowentxradl quiocessirespunit tarrdhgedsaial pootredi rithe

compl et on si dnghe s whi Sl G U LAKLIRT B2beeBE KRG LRI DSIM YrdRLe! OF

wi th an acknow edge si geheration con st gnal and provi usy
si gnal gener at ckewreaes¥edspidybusynaignadcpnd &9 gemergte a processing

completion signal;

10 an acknowledge signal generator arranged to generate
o/ an acknowledge signal in response to the condition of said
processing completion signal; and

a counter arranged to count a clock, in response to
15 said processing completion signal, which counter provides
said acknowledge signal generator with an acknowledge
signal generation control signal and provides a busy
signal generator with said busy signal generation control
signal; '
20
the arrangement being such that when data is received
from said data communication device, together with the
strobe signal from the interface unit, a busy signal is
provided to the central processing unit from the busy
25 signal generator under the control of a busy signal
generation control signal, the central processing unit
being arranged to produce a processing completion signal
when the received data has been processed, which
processing completion signal is sent to the acknowledge
30 signal generator to provide an acknowledge signal to the
interface unit and, substantially at the same time, to
reset the counter which begins counting clock pulses, the
busy signal generation control signal being reset after a
predetermined time interval and the acknowledge signal



signal; 20 the arrangenment being such that when data is received fromsaid
data communi cati on device, together with the strobe signal fromthe -
interface unit, a busy signal is provided to the central processing unift
fromthe busy 25 si gnal generator under the control of a busy signal
generation control signal, the central processing unit being arranged to
produce a processing conpletion signal when the received data has been
processed, which processing conpl etien7signal is sent to the acknow edge 30
signal generator to provide an acknow edge signal to the interface unit

and, substgeheghtyjontcohtreineignak bding eesett hepredetermihiedht bngi rrs
counting cl he busy signal generation control signal bei

reset afte#ggéﬁ§§geﬁgﬁﬁ%hed tinme interval and the:acknow edge signal -7-
generation control signal being reset a predeterm.ned tinme .interval |ater.
Preferably, the c I 'n bR~ T Hf ch is

cl ocked by the B?gg%gglbg corrxg{ egf}?ﬁb??gﬁ = ﬂcéoﬁg%é%%a{egn 4 nc %\Gés an

i nterf8ce flapr&dPRgwhig (&ﬁtckﬂ%ﬁ?@nPYaﬁhﬁzﬂ¥9R§%§¥ﬂ%e§€FpﬁéﬁlﬂPth
reference 4Q@gnalQ the acconpanying draw ngs. For a better understanding of
t he |nvent|on and to show how the same may be carried into effect,

reference will now be nmade,- by way of exanple,to the acconpanying 15

di agrammati c drgnenginventibhchincludes an interface including a

circuit Substantially as herein described with reference
10 to the accompanying drawings. .

For a better understanding of the invention and to
show how the same may be carried into effect, reference
- will now be made, by way of example,.to the accompanying

15  diagrammatic drawings, in which:

Figure 1 shows a conventional Centronics (RTM)
compatible interface circuit;

20 Figure 2 shows a  Centronics (RTM) compatible
interface circuit; according to one embodiment of the
present invention.

v

- Figures 3 and 4 show waveforms of the control signals
25 according to the conventional Centronics (RTM) compatible
interface circuit of Figure 1; and

Figure 5 shows waveforms of the control signals
according to the circuit of Figure 2.
30 _ | - :
Referrlng primarily - to Flgure 2, a circuit
accordlng to a. preferred . embodiment of +the present
1nventlon, includes a Central Proce551ng Unit (CPU) 10 for
controlllng the overall system, to which a.busy.s;gnal
35 generator 20 is coupled to provide an interrupt terminal




Figure 1 shows. a- conventional Centronics (RTM conpatible interface
circuit; 20 Figure 2 shows a Centronics (RTM conpatible
interface circuit; according to one enbodi nent of the present invention.
Figures 3 and 4 show wavefornms of the control signals 25 according to the
conventional Centronics (RTM conpatible interface circuit of Figure 1; and
Figure 5 shows waveforns of the control signals according to the circuit of
Figure 2. 30 Referring primarily to Fi gure 2, a circuit according to
a pref erred enbodi ment  of the present 8 ivention, includes a Central

Pr ocessi, ng Uni r ntrolli t he ogveral | e to which
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(not shown). ition, an ac eration control circuit
100 i s coupl casignate oihe ORRSSTORIGF (RTM) interface cable 30 is

designed to generate the strobe signal S, when data is
_ 10 received from another data communication device (not
~ shown). In addition, an acknowledge signal generation
control circuit 100 is coupled to the Centronics (RTM)
interface cable 30 to control the generation of the
acknowledge signal S; provided to the Centronics (RTM)
15 interface cable 30, under the control of the CPU 10. A
control signal from the acknowledge signal generation
control circuit 100 is coupled to a clear terminal of the
busy signal generator 20 to control the generation of the
busy signal S,.
20
With respect to the construction of the acknowledge
signal generation control circuit 100, a clock generator
U 60 generates a clock of a predetermined frequency and the
clock signal is coupled to an input terminal of a logic
25 AND gate G; which produces a logic combination with a
specific control signal from a D flip-flop 40 in response
to the data processing completion signal S;, from the CPU
10. The output of the logic AND gate G; is applied to a
counter 50 which counts the output of the gate G; to
30 generate an acknowledge signal generation control signal
S; and the busy release signal Sg. Then, the output of an
AND gate G, which logically combines the acknowledge
signal generation control signal S; and a reset control
signal RESET, is coupled to a clear terminal CLR of the D
35 flip-flop 40 which generates the acknowledge signal S,,



interface cable 30 to control the generation of the acknow edge signal S32-
provided to the Centronics (RTM 15 I nterface cable 30, under the control
of the CPU 10. A control signal fromthe acknow edge signal ‘generation
control circuit 100 is coupled to a clear termnal of the busy signal
generator 20 to control the generation of the busy signal [err]. 20 Wth
respect to the construction of the acknow edge signal generation control
circuit 100,. a clock generator 60 genergtes a clock of a predetermn ned
frequency and the clock signal is coupled to an input termnal of a logic

25  AND gaéﬁuéi’rdﬁ‘iﬁeu PLAtuceshe kadndnaQNETR ben whd hpasyPesidhg£1igent rol

signal froma D fli 40 i n S onsetothe dat a processmg conpl=€ti on
signal [errd® ‘??‘Eﬁﬁ‘?’ﬁez%ﬁc’ I‘ﬂﬁg e AUKRRE | &f ¢ R SR grts

applied to g wn&ahenoaﬁzcwuyhccmbmhestbneoném &dntrel %ighﬁS RESEP

generate an k engratjon control signal-Ss and the busy
rel ease si d’ﬁgq'% gf?%%gofﬂ'%?i **an AND gate G4 which logically

conbi ne&s t he acknovvl edge signal generation control signal [err] and a reset

control "signal RESE:[ é ) ?QEQ ed, {0 AL I eg%e %qh‘p?é g%lg}nofthtehe 8135

flip-flop 40 which gen he *acKHo
synchroni zedata t mwmummartm G&ﬂvwet hethesys‘srghel gagnait 0B, 20is s

fﬁgplrgge: Oc%ér?fer%e sig an fﬁE}S‘E'?'tv‘\:nAN@ t he Ei@’? %HS'il"g%a?a edf/rfpélgl nes
he Centrom.cs (RTM) interface ca 1e 30 at tJ.me po:.nt t; of
10 Figure 5. At thls moment the busy signal S, 6f logic HIGH'
is generated from the busy signal generator 20 and applied o/
to an 1nput terminal of the OR gate G, and at the same time
to the 1nterrupt ternu.nal INT of the CPU 10, thereby
informing the other data communication device that the
15 system is in the data receivin_g-_state; : |

When the CPU 10 compietes the data processing by
the interrupt signai_ (which hereinafter, for convenience,
refers to the husy signal S, applied to _the interrupt

20 terminal INT of the CPU 10), then the data processing
completion signal S;, is gen_era_ted through the output port
Y, which activates' the acknowledge _signal generation
control circuit 100. The data processing completion signal W
sets the initial value of the counter 50 to zero. On the

25 other hand, the D flip-flop 40 is clocked at the rising
edge of the data 'processing to produce the logic HIGH
state through an inverting terminal Q thereof to the
acknowledge signal input  terminal ACK of the
Centronics (RTM) mterface cable 30. The acknowledge

30 sxgnal of logic HIGH whlch is the output of the 1nvert1ng
terminal Q of the D fllp- flop 40, is changed to the logic
LOW state at time po:.nt t., of quure 5.

At this moment the CPU 10 completes the Centronlcs
35 (RTM) hand- shaklng operatlon and gets ready for receiving



In operation, if -data is received fromthe other data conmunication
device, the 'strobe: signal [err] is generated and sent to the busy
signal generator 20 fromthe Centronics (RTM interface cable 30 at tine
point [err] of 10 Figure 5. At this nonent, the busy signal [err] of
logic HGH is generated fromthe busy signal generator 20 and applied to an
I nput termnal of the OR gate [err] and at the sane tine to the interrupt
termnal INT of the CPU. 10, thereby infQrygiyng the other data conmunication
device that the 15 systemis in the data receiving state. Wen the CPU 10

conpl et 85 the dgha PhEFESSA&EabY AfGer Nt@]d URlind OpRlinthitch hefgidaldrl
for convenience, refers to the busy signal éﬁgr$ applied to the 1 nterrupt
20 terminal |INMBINYRELERY PREPULHR Phe al pEdd®sEilep APpWBirhn is

signal [err] isapgpDeeated 4R’ oHpltt BerRhRY oPOthe [ BND] giBECh, BFtdty RS
t he acknomﬁedgf slgﬁgl %%ggratlon control cjrcuit 10 The dat a
processi ng conpl@¥ionHifnstaks: as whawn. 1n FiopxRe 8¢ the PuPYL,
zgro. fCh L h$d25CLKOIh'bed§fhﬁmd,cldiek[béﬁéthh‘idzf)mdr&iiﬂ (Hé)Qiﬁﬂdi.\Béhrédl&_d itHeng
edge of the dat CESSI o produge. t he i c_ Hl stat e throu
I nverting ter m%’a&’% %ﬁé?gg?éf'l&f?%g VHO‘W‘I e comg_{%ﬁa&' a"r r"&ﬁ%}’ the
termnal ACK olockhisCeounbedcstiiringhitheriiReggattaltss 30. The
acknow edge 30 signal of logic HHGH which is the output of the inverting
termnal Qof the Dflip- flop 40, is changed to the logic LONstate at
time point t9 of FigurEnsthis embedimenki, thRemarimud compitdngs viadae of
Ceg'([)r oni cs135  th&ETMunger-56 NBk | S APET MdP A EOLHR BBARAD g Yo NYRIeE NY
L by adjusting the clock generator 60. Therefore, if the
counter reaches the maximum value, the acknowledge signal
53, is changed to the logic HIGH state at the time point
t;. In this case, the busy signal S, 1is changed to the
15 logic LOW at the time point t,; at which the counter value
is the half, i.e. 5usec, of the maximum counting value
(10usec). At this moment, the busy release signal S, from
the counter 50 is provided to the busy signal generator 20
through the AND gate G,, releasing the busy state.
20 Therefore, at the time point t,, it is possible to receive

the next data.

( As stated heretofore, according to the present
invention, since the CPU 10 controls the generation of the

25 busy signal and acknowledge signal only by the acknowledge
generation control signal, the system performance can be
improved. Furthermore, unlike the conventional method, it

is not required for the above described system to waste
about 10usec because the CPU 10 completes the generation

30 of the acknowledge signal by one-time port accessing. It
is another advantage of the above described embodiment of

the present invention that even in the event that a
communication system using a relatively low-speed CPU is
used, a stable and accurate data communication is secured,



the next data. After the tine point t9, since the non-inverting output Q of
the Dflip-flop 40 which is applied to an input term nal - of the AND gate & -
is at the logic HHGH state as shown in Figure 5 the clock output 5

CLKout of the clock generator 60 will be delivered to the clock input
termnal CKin of the counter 50, at which the clock is counted, through the
AND gate [err]. In this enbodi nent, the maxi num counting val ue of 10 t he
counter 50 is established to count abowt +p to [err] by adjusting the clock
generator 60. Therefore, if the counter reaches the maxi mum val ue, the
acknow edgbesiags® [tiver | bmsychsdgadltoanﬂe haghowmbﬁgestaﬁgnaﬂ t lagrel ime

i e
Wt | ¢ ho qeris et i M SR el R Sk diayy T 201 ¢
[err], of the maxi mum countl ng value [err]. - At this nonent, the busy

rel ease signal [ eneruiR (i SomdticBIoNs (ot ! BrbBealysy Tegnal
generator 20 through the AND gate- [err]]1 r el easi ng the_busy state. 20

Ther ef 8r e, the t kBVERKAOPoi BaVE o hqen ated o (3} ecefpBoRidefoxt

ggb aloAs sh&tr@il rhﬁr diofier (hntaﬁ.ﬁﬁfbﬁd&ﬂ tnathehar Qmahtlmhe gu Qiiml%'eag e the
controls t ener.a n_o [ ackn ge

si gnal onl& ﬁ"Pn i?%ﬁ‘l‘%\ﬁ 5(5%9 &ﬁnéoﬁ‘llﬁﬁliogean B %ﬁ

per f or mancdncantte |aptoweldl Fwasmryrmacognizéethae thevpamtd.mﬂlalret hod,

it is not r i e

because t heei%rn%% fxﬁgoﬁggﬁﬁcgggfeigaﬁgg E%S}seéﬁ ?'Hﬁ\g%%}c El@%%@ ttd‘%'g si gnal

by - onéﬂttwéfﬁm‘ftl'@cmmg?f the si-l‘mmmn-advant age of - the above descri bed

enbodi nent of the present invention that even in the event that a Eﬂ(
d

communi cation systemusing a relatively | owspeed CPU is used, a stable
accurate data communi cation is secured,




because the busy signal and acknowl edge signal are generated by

hardwar e, al |l ocating -enough time interval. Although specr%re—eeﬁs%%ueffeﬂs

and procedures of '5 the invention have been il

described herein, it is not intended that the mvenhonJ'ﬂu” IIHM ’H F
el ements and constructions disclosed. One skilled in th

recogni ze that the particular elenents or subconst ruct i ons may be" used

wi t hout departing 10 fromthe scope of thelénventlon 1111111 111111
1111 1111111 1111 ~* C L M S - 12 - CLAIMS: 1. A control

circuit, ® arran%g&pontrol the generation of an acknow edge signal and a
busy S|gnal | interface, the circuit conprising: neans for

receiving a strobe signal; a busy signal generator arranged to generate a

busy 10  signa, Inx%%%}%q E‘ir&ﬁh@ SLEPQEgé&%@'c&%ﬂw gen@Ralktion

generati on control signal: a central 'proces unit arranged to generate a
processi ng con® t|§ﬂ1sﬁﬁﬁﬂ9W1 N SR PREYgeFORRdr df aRfed

to generat & an japddierdcglgecd Qfﬂcdi&pﬁibi&iﬁlsm the condition of said

processi ng conpl etion S|gnal and
means for receiving a strobe signal;
a busy signal generator arranged to generate a busy

10 signal in response to said strobe signal and a busy'Signal
(N generation control signal;

a central processing unit arranged to generate a
processing completion signal;

15
an acknowledge signal generator arranged to generate
an acknowledge signal dependent upon the condition of said
processing completion signal; and
20 means to prdvide control signals to said acknowledge

signal generator and to a busy signal generator, said

control signals being arranged to reset said busy signal

after a first predetermined time period has elapsed since

the generation of said processing completion signal, and

25 to reset said acknowledged signal after a second,
- subsequent, predétermined time period has elapsed.

2. A circuit according to Claim 2 or Claim 3 wherein
said means to provide control signals to said busy signal

30 generator and said acknowledge signal generator comprises
a counter.

3.' A circuit according to Claim 2 wherein said counter
counts during said first predetermined time period before
35 providing a first control signal to said busy signal



20.. means to provide control signals to said acknomﬁedge si gnal
generator and to a busy signal generator, said control signa

arranged to reset said busy signal after a first pre time period
has el apsed since the generation of said processi ng ”gmm l’ and
25 to reset said acknow edged signal after * ent,
predeterm ned tine period has el apsed. 2. A CIrCUIt accordi ng to a|n12
or Caim3 wherein said means to provix®e €ontrol signals to said busy
signal 30 generator and said acknow edge signal generator conprises a

counter. 3genegatiorcant tbenrchoumts aitﬁt:a\gnsandweeondsprédenem&nedgggt S

duri ng 521 40" SheBeods! elFodadbhitaBRly 97sBEEALC cARer o BYLdRA0R TT 1

control sign o sai - genera and nts
during sauaasdcomanpmoodggwaumoaltgeeern&orval bef ore providing a second
control signal to said acknow edge signal generator. 5 4. A circuit
according to Claim3 wherein said first and second predeterm ned tine
period§ aré-subdt SAFFHikyaggaERing to Qlain & vhexaddr Maig £4ratyand the

Cainms 2 tgeéonl ﬁbe&étéﬂn@ﬁ&&dtiﬂe PEdidds e gapatan'taaiak aguagknow edge
10 signal and a busy signal in a parallel interface. 6. A contro

circuit arranged to control an acknow edge signal and a busy signal in an
i nterface, sthe ai edwcthitoapcbsihgy €6 anmy iodwhd rQlains it faehighi t,

arranged QT gqel (e dpt @, f LA 24 Ae° YTMYLEAH: b 41o%h G kRBNTEkEd L0 Sai d
10" sxgnal and a busy 51gnal in a parallel 1nterface.

6. A control circuit arranged.to control an acknowledge
signal and a busy signal in an interface, the circuit
comprising; - "
15
an input from an 1nterface unit, arranged to receive
data from a data communlcatlon dev1ce connected to said
interface unit and to recelve an accompanylng strobe
signal from said interface unit.
20 | | . _
a busy signal generafor arrénged to generate a busy
signal in response to sald strobe signal and a busy signal
generation control 51gnal'

25 a central processing unit arranged-to control the.
entire circuit, the central processing unit being_arranqed
to receive said busy signal and to generate a processing
completion signal;

30 an acknowledge signal generator arranqed to_generate
an acknowledge signal in response to the condition of saiad

processing completion signal; and

a counter arranged to count a clock in“response to
35 said proce551ng completlon 51gnal whlch counter prov1des



inferfaqe unit and t.o receive an acconpanyi ng strobe—stghral—f+rom-said _
i'mterface unit. 20 a-busy signal generator arranged to ﬂenerate a bus

{-

control signal; 25 a central processing unit A

entire circuit, the central processing unit being arranged to "ecei Ve said
busy signal and to generate a processing conpletion.signal; 30 an
acknow edge signal generator arranged to generate an acknow edge signal in
response to the condition of said processih§ conpletion signal; and a
counter =arranged to count a clock, in response to 35 sai d processing
conpl et "8h si gri@id wacknowdedoer $ianaliegeneratpr -withd ank acknowdedgegnal

generator Wi th ARyROkNgenedde idhdNSbnErEL! AidHhCOBRKO! pPbUidbs angd Ry des
a busy signal generator with said busy ,signal” generation control signal; 5

the arrangenentSisidlg Ianarater Wik, sedd, busy, &1gnadq Iensratica gankrol
comuni cati on &gy, ; together with the strobe signal fromthe interface
unit, a bugy signal is provided to the central processing unit fromthe
busy 10 I gnal generator under the control of a busy signal generation
control signal, the thenaraangemenatsbagngnstchetat arvhemgiata dsprededived

%f’gﬁ%i NG COMY iy 00a $494AleaM e hnrhulif dLERIY €Hed8ka, NTDRAHLP FEE5 S tle

strobe signal from the interface unit, a busy signal is

provided to the central processing unit from the busy

10 signal generator under the control of a busy signal

generation control signal, the central processing unit

being érranged to produce a processing completion signal

when the received data has been processed, which

processing completion signal is sent to the acknowledge

15 signal generator to provide an acknowledge signal to the

interface unit and, substantially at the same time, to

reset the counter which begins counting clock pulses, the

busy signal generation control signal being reset after a

predetermined time interval and the acknowledge signal

20 generation control signal being reset a predetermined time
interval later.

W, 7. A circuit according to Claim 6 wherein the switching
is accomplished using a flip-flop which is clocked by the
25 processing completion signal.

8. A circuit substantially as herein described with
reference to the accompanying drawings.

30 9. An interface including a circuit substantially as
herein described with reference to the accompanying
drawings.

10. A method of controlling the generation of a busy
35 signal and an acknowledge signal in an interface, the



processing conpletion signal is sent to the acknow edge 15 . signal “ﬁ
generator to provide an acknow edge signal to the interface un|t and,
substantially at the sane tinme, to reset the counter ting
cl ock pul ses, the busy signal generation control si g l!ﬁmll lmmmmu ter a
predetermned tine interval and the acknow edge signal* Lgemerati’o

control signal being reset a predetermined tine interval later. 7.

circuit according to daimé6 wherein t switching is acconplished u5|ng a
flip-flop which is clocked by the 25~ “processing conpletion S|gnal _8. A
circuit su al h t re
acconpany|ﬁgégﬂé3nnbglﬂgo Sﬁgéeaggﬁgii§er?%geg?%§$§d|§%§%£gb% U|?1tn”“
subst ant i al rgfexeneecta Hhecargeupanyhngefravwingsto t he acconpanying

drawi ngs. 10. A nethod of controlling the generation of a busy 35 si gnal
and an acknow edge signal in an interface, the l 11111111121212111 15 -
met hod being substantially as herein described with reference to the
acconpagyi ng draw ngs.




